cDNA cloning, characterization, and pharmacologic evaluation of anticancer activity of a lectin gene in Pinellia integrifolia.
Plant lectins are proteins that possess at least one non-catalytic domain, which could reversibly bind to specific monosaccharides or oligosaccharides. The important roles played by plant lectins in immune regulation, signaling pathways, and plant defense could be attributed to their specific binding activities with carbohydrates. In this study, a Pinellia integrifolia lectin gene, designated pia, was cloned using rapid amplification of cDNA ends. The open reading frame (ORF) of pia was constructed into the pET-28a vector, and a 33-kDa recombinant protein was induced in Escherichia coli BL21. The hemagglutination and anticancer properties of the purified recombinant protein were assayed in vitro. The results indicated that the full-length cDNA of pia was 1210 bp long, containing an 807-bp ORF encoding a 268-amino acid peptide. The putative P. integrifolia lectin protein (PIA) contained three mannose-binding sites. The agglutinating activity exhibited by PIA was inhibited by D-mannose. PIA was also shown to exert an anti-proliferative activity against nasopharyngeal carcinoma, human cervical carcinoma, and human breast cancer cell lines in vitro. These results could be applied to determine the function of PIA in the future.